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ABSTRACT
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Two novel fullerene derivatives (u-Ceo)M02(CO)g(175-CsH4CO,EL), (1) and (u-Ceo)W2(CO)g(n>-CsH4CO,Me), (2) were isolated from reactions of a
tetrahydrofuran (THF) solution of dianion Cg?~, derived from Cgo and potassium as well as a-methylnaphthalene, in situ with (°-CsHsCO,-
Et)Mo(CO)3Cl and (°-CsH,CO,Me)W(CO)5Cl, respectively (Scheme 1). The new complexes, in which the organometallic groups are attached at
the 1,4-positions of Cg via assigned Mo—C(Cg) o-bonds, were characterized by elemental analysis and spectroscopic methods.

Organometallic fullerene g derivatives containing-bonds in the form of a Me-C(Cs) o-bond are raré ! The
between G, skeletons and transition metal centers have o-bonded species is of further interest with regard to the
received considerable attention since their preparation wassynthesis of new fullerene derivatives. We have recently
reportedt—® Though one noteworthy example is provided by initiated a project to investigate the properties of dianion
Shaplepy’s pioneering studies on the rhenylation &f €ases Ceso? 2and to synthesize the title complexes. We report our
in which fullerene G attaches to a transition metal center latest results in this Letter.

Under a highly prepurified argon atmosphere, treatment
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with a toluene/hexane mixture, as well as recrystallization and2 show four absorption bands from 1451 to 5207ém
from CS/hexane, the emerald-green powder products of for Csoligands and absorption bands from 2057 to 1922cm
and2 were isolated3~15 Apparently, thea-methylnaphtha- for terminal carbonyls. The far-IR spectra bfand 2 both
lene used in this preparation first served as an electronexhibit one strong band around 160 th{Figure 2). The
acceptor of potassium and then as an electron donor toUV—Vis spectra ofl and2 are similar to that of free & in
transfer the electron todg Sincea-methylnaphthalene is  P€ak shapes as are many othes @erivatives.

relatively inert and can be easily removed, th€Ig solution
prepared might be utilized in situ to synthesize variogs C
derivatives conveniently. The formation band2 proceeds
via a nucleophilic substitution reaction of the aniog’C | P

with organometallic halides as shown in Scheme 1. Both T
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and 2 are relatively stable in toluene below ambient tem- Figure 2. Far-IR spectra of g, (775-C5H4C025EI)M0(CO)30L (>
perature, but in boiling toluene, they decompose to giye C gchf/:Oél\ée)Ws((éogcg, (I\/A"CGO)M?(fCO)ﬁ/E” §5H4S%Et)é' (-
and some other insoluble brown materials, even under the “*® VACOKr*CsHiCOMe)z, and fac-Mo(COXr*Ceo)(dppe).
protection of highly purified nitrogen. In additio@,decayed
slower thanl under similar conditions. This suggests that
the tungsten derivative of ¢ is more stable than the
molybdenum derivative.

Besides ( ion peaks, the FAB-MS spectra éfand 2
both display molecular ion peak clusterswatz= 1354 and
1502, respectively. The#H NMR spectra oflL and2 consist
of substituted Cp signals at 5.1—6.0 ppm as triptéethyl

signals at ca. 1.3 ppm as triplets and ca. 4.3 ppm as quartets,
and a methyl signal at ca. 3.9 ppm. THE NMR spectra
of 1 and 2, both determined in CDglsolvent, display 32
resonances for theggskeleton. Of the 32, oneggcarbon
atom resonates at about 61 ppm; this suggeStsgmmetry
for molecules ofl and 2. The ¥C NMR spectrum of

It has been reported that dimethylation of,@ives two
main regioselective isomers, 1,2-pB and 1,4-MeCq
(Figure 3), which is consistent with the results of semiem-

compoundL is shown in Figure 1. The near-IR spectralof 1,2-addition 1,4-addition ~ 2.6-addition
I | 3 Dfferent bisaddition patiers.
Solvent

pirical calculations? In the case of bisaddutt the3C NMR
spectrum displays 32 signals for thesGarbon atoms,
supportingCs symmetry: 31 resonanate at low field and one
at high field, 22 resonances of intensity 2, four of intensity
1, and three of intensity 4. Thus, the number of carbon atoms
adds up to 60. Of the 32, ongdrarbon atom resonates at
60.7 ppm. This strongly supports 1,4-addition and excludes
the possibility of 1,2-addition and 2,6-addition patterns,
Ly which provideC,, andC, symmetry, respectively. The far-
IR spectrum ofl does show a strong absorption-ai60
cm1, which is distinctively different from the far-IR spectra
Figure 1. 13C NMR spectrum of compount. of free Geo, (17>-CsH4COE)Mo(COXCI, (17>-CsHaCOMe)W-
(COXCI, and thex-bonded fullerene organomolybdenum
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derivative fac-Mo(CO)#*-Cso)(dppe)®® This confirms the Ceo cage of am-bonded fullerene organomolybdenum
formation of a new bond betweersdCand the organomo-  compound in*C NMR spectra except Jin’s studies on the
lybdenum group, which is different from thebond of Mo— W and Mo complexes of £ at 6 = 77 ppm, which is
C(Ceq). According to our knowledge, there is no previous actually difficult to attribute to G, dbm, or CDC4.8 The
report on the appearance of the sarbon resonance in the 12C NMR spectrum ofL clearly shows one $garbon signal
for Cg. On the basis of all the spectroscopic results, we

(13) Syntheses and spectral data of compounaisd2. Under a highly assion compoundl to the 1.4-isomer via C(8)—Mo
prepurified argon atmosphere, a dry 100 mL Schlenk flask was charged g P ' (@

with 80 mg (0.11 mmol) of G, 9 mg (0.23 mmol) of K, 50 mL of THF, o-bonds. Co_mpoundZ has spectroscopi_c results and a
ang 1.0 rr(\ijofa-metrf:yln?phthaleng-bThe sus?e_ntion wa;_chillfd_ﬁﬁio structure similar to that of. An exact assignment of bond
and stirred for 4—5 h to form a red-brown solution. To this solution was H H H

added 78 mg (0.22 mmol) 0f-CsHsCOCoHs)Mo(COKCI.1 and the type cannot be r_nad_e at this time and must await X-ray
solution was stirred at 6C for abou 6 h to produce an emerald-green  Structural determinations.

solution. The mixture was allowed to warm to room temperature spontane- We have found a convenient route for the synthesis of
ously and filtered to leave a black residue (undetected, owing to its very

small quantity). After removal of solvent from the filtrate in vacuo and  0-bonded fullerene transition metal derivatives through the

\évajh(i:rgz évllt:l )4'\2 r?é g)l;gfxan;/toluert\ﬁ ?6/1) htt% rtlemovetﬁny unrgaﬂﬁ?d ( nucleophilic substitution reactions o0&~ with organome-
sH4 2Hs)Mo and a-methylnaphthalene, the residue was . - . . .
extracted into 15 mL of toluene and passed through>a40 cm column Fall'c ha_l'des-.':urther studies such as reaf:t'onsm'th
of silical gel eluting with toluene/hexane (1/2). The evaporated residue from inorganic halides MGI(M = Zn, Hg) are in progress.
the major second band was recrystallized by extraction into 15 mL ¢f CS

followed by addition of 60 mL of hexane. A green solid was filtered off

and washed with 40 mL of hexane to yield 82 mglaib5%). Mp: 160~ Acknowledgment. We thank the ’\_Iation_al Natural SCi'_
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